Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.092; data-to-parameter ratio = 17.9.
In the title compound, C 20 H 16 N 2 OS, the aniline substituent essentially coplanar with the benzothiazole moiety (with an r.m.s. deviation of all fitted non-H atoms of 0.0612 Å ). The phenol group is almost perpendicular to the benzothiazolylaniline group, with an interplanar angle of 88.36 (2) . In the crystal, molecules aggregate as centrosymmetric dimers by pairs of O-HÁ Á ÁN hydrogen bonds. C-HÁ Á ÁO contacts and N-HÁ Á Á(arene) interactions also occur.
Related literature
For general information about rhenium-supported radiopharmaceuticals, see: Gerber et al. (2011) . For the crystal structure of 4-(1,3-benzothiazol-2-yl)-N-(2-pyridylmethyl)aniline monohydrate, see: Su et al. (2009) . For graph-set analysis of hydrogen bonds, see: Etter et al. (1990) ; Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg is the centroid of the C31-C36 ring. Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009).
Comment
In our continuous efforts to create new radio-pharmaceuticals (Gerber et al., 2011) , we attempted the coordination reaction of a potentially multidentate ligand towards a rhenium precursor upon which a crystalline reaction product was obtained.
The crystal structure analysis showed the presence of the free ligand only whose molecular and crystal structure has not been reported to date. The structure of 4-(1,3-benzothiazol-2-yl)-N-(2-pyridylmethyl) aniline monohydrate is noted in the literature (Su et al., 2009 ).
The benzothiazolyl system and the attached aniline system are nearly co-planar (r.m.s. of all fitted non-hydrogen atoms including the nitrogen bound methylene group = 0.0612 Å). The phenolic substituent, however, adopts a nearly perpendicular orientation with respect to the rest of the molecule, with an interplanar angle of 88.36 (2)° between the two least-squares planes defined by both moieties (Fig. 1 ).
In the crystal, classical hydrogen bonds of the O-H···N type as well as C-H···O contacts (whose range lies by more than 0.1 Å below the sum of van-der-Waals radii of the atoms participating) are observed. The latter are supported by one of the hydrogen atoms of the central phenyl ring. In total, the molecules are connected to centrosymmetric dimers by these two interactions. In terms of graph-set analysis (Etter et al., 1990; Bernstein et al., 1995) , the descriptor for these contacts is R 2 2 (18)R 2 2 (24) on the unitary level. The nitrogen-bonded hydrogen atom forms a hydrogen bond to the aromatic system of the phenolic moiety, connecting the molecules to chains along the crystallographic b axis. Metrical parameters about these contacts as well as information about their symmetry is listed in Table 1 . The shortest intercentroid distance between two aromatic systems was measured at 4.6019 (10) Å and is apparent between the phenyl unit of the benzothiazole moiety and the central C 6 aromatic ring (Fig 2.) The packing of the title compound in the crystal structure is shown in Figure 3 .
Experimental
A mixture of 2.00 g of 4-aminobenzoic acid and 1.33 g of 2-aminothiophenol was added to hot polyphosphoric acid.
The stirring solution was heated to 220 °C for four hours. The reaction solution was cooled to room temperature and poured into a 10% K 2 CO 3 solution. The yellow precipitate which formed was filtered and dried under vacuum, yielding 4-(benzo[d]thiazol-2-yl)benzenamine. A solution of 1.0 g of this product dissolved in 25 cm 3 of methanol was added to a 25 cm 3 methanol solution of 2-hydroxybenzaldehyde (0.4 g). The solution was refluxed for three hours after which it was cooled to room temperature and stirred overnight. An excess of NaBH 4 (2.0 g) was added in portions with stirring and the mixture was left to stir at room temperature overnight. The solvent was removed by evaporation and 50 cm 3 of water was added. HCl was added to adjust the pH to 6, resulting in the formation of a light yellow precipitate which was filtered and dried under vacuum. Crystals suitable for the X-ray diffraction study were obtained upon the attempted synthesis of a rhenium coordination compound in ethanol. supplementary materials sup-2 Refinement Carbon-bound H atoms were placed in calculated positions (C-H 0.95 Å for aromatic carbon atoms, C-H 0.99 Å for the methylene group) and were included in the refinement in the riding model approximation, with U(H) set to 1.2U eq (C). The H atom of the hydroxyl group was allowed to rotate with a fixed angle around the C-O bond to best fit the experimental electron density (HFIX 147 in the SHELX program suite (Sheldrick, 2008)), with U(H) set to 1.5U eq (O). The nitrogen-bound H atom was located on a difference Fourier map and refined freely with isotropic parameters. Fig. 1 . The molecular structure of the title compound, with atom labels and anisotropic displacement ellipsoids (drawn at 50% probability level). (7) 0.0322 (7) 0.0015 (5) 0.0147 (5) −0.0033 (5) C12 0.0227 (6) 0.0293 (6) 0.0297 (6) 0.0017 (5) 0.0137 (5) −0.0015 (5) C13 0.0342 (7) 0.0341 (7) 0.0349 (7) 0.0010 (6) 0.0182 (6) 0.0023 (6) C14 0.0390 (8) 0.0489 (9) 0.0314 (7) 0.0077 (7) 0.0184 (6) 0.0055 (7) C15 0.0305 (7) 0.0531 (9) 0.0281 (7) 0.0051 (6) 0.0117 (6) −0.0059 (6) C16 0.0264 (6) 0.0396 (8) 0.0342 (7) 0.0003 (6) 0.0138 (6) −0.0093 (6) C21 0.0231 (6) 0.0245 (6) 0.0300 (6) 0.0003 (5) 0.0149 (5) −0.0010 (5) C22 0.0281 (6) 0.0244 (6) 0.0332 (7) −0.0057 (5) 0.0142 (6) −0.0027 (5) C23 0.0328 (7) 0.0252 (6) 0.0339 (7) −0.0044 (5) 0.0177 (6) 0.0018 (5) C24 0.0275 (6) 0.0246 (6) 0.0299 (6) 0.0004 (5) 0.0166 (5) −0.0007 (5) C25 0.0352 (7) 0.0237 (6) 0.0314 (7) −0.0058 (5) 0.0186 (6) −0.0043 (5) C26 0.0346 (7) 0.0228 (6) 0.0321 (7) −0.0030 (5) 0.0201 (6) −0.0009 (5) C31 0.0266 (6) 0.0275 (6) 0.0216 (6) −0.0027 (5) 0.0131 (5) 0.0017 (5) C32 0.0253 (6) 0.0294 (6) 0.0211 (6) −0.0027 (5) 0.0111 (5) 0.0038 (5) C33 0.0344 (7) 0.0301 (7) 0.0236 (6) −0.0045 (5) 0.0128 (5) −0.0019 (5) C34 0.0400 (8) 0.0370 (8) 0.0309 (7) 0.0022 (6) 0.0204 (6) −0.0031 (6) C35 0.0279 (7) 0.0420 (8) 0.0337 (7) 0.0009 (6) 0.0165 (6) −0.0007 (6) C36 0.0260 (6) 0.0350 (7) 0.0274 (6) −0.0046 (5) 0.0124 (5) −0.0023 (5) Geometric parameters (Å, °) S1-C11 1.7275 (14) C16-H16 0.9500 S1-C1 Hydrogen-bond geometry (Å, °) Cg is the centroid of the C31-C36 ring. 
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